precision to levels not achievable with any known mutant. We find that proper development is remarkably robust to perturbations in the level and spatial range of Erk activity, except from 1 to 3 hours post fertilization where the embryo is robust to variations in the level but not spatial range of Erk. Our findings suggest that information is not encoded in the precise level of Erk activation, implying that during tissue patterning Erk is more likely to function as a switch than a rheostat. We then use this system to dissect which features of Erk signal are required to induce posterior midgut cell fates. This work highlights the power of optogenetics for revealing how signalling pathway activity is interpreted during development. Asymmetric division is crucial for neural stem cell homeostasis and brain development. Drosophila neural stem cells, neuroblasts, have emerged as an excellent system to model stem cell asymmetry and homeostasis. Asymmetric division of neuroblasts depends on polarized distribution of proteins and their asymmetric segregation into different daughter cells. Membrane localization of apical protein Baz is mediated by direct interaction of its C-terminal region with Phosphatidylinositol (PI) phosphates (PIPs). Despite that Phosphatidylinositol (PI) lipids are critical components of cellular membrane and are important for cell polarity of various cell types, the role of PI lipids and their regulators are not well established in neural stem cells. Vibrator (Vib), the sole type I phosphatidylinositol (PI) transfer protein (PITP) in Drosophila, plays crucial role in the cytokinesis of various cell types and is localized to the spindle envelope of dividing cells. Here, we show a new role for Vibrator as regulator of asymmetric division of neuroblasts. Loss of vib resulted in delocalization of apical proteins aPKC and Par6, and basal proteins Mira, Pros, Brat, Numb and Pon. However, apical Baz localization was unaffected. Further, loss of vib caused neuroblast supernumerary. Expression of PI transfer deficient form of Vib failed to rescue defects in neuroblast asymmetry and homeostasis in vib. Interestingly, we observed basal enrichment of Vib in mitotic neuroblasts. In addition, we observed that PI(4)P was likewise enriched at the basal cortex and cleavage furrow of neuroblasts. This enriched localization of PI(4)P was lost in vib. Furthermore, localization of non-muscle myosin II light chain Sqh was disrupted in vib and we observed direct interaction between Vib and Sqh in neuroblasts. Thus, we propose that Vib regulates asymmetric division through its lipid transfer function to ensure PI(4)P localization and cortical targeting of Sqh in dividing neuroblasts. The regulation of somatic cell division (mitosis) forms the basis for key morphogenetic processes during early embryogenesis. We are studying the role of the multifunctional molecular motor cytoplasmic dynein in embryonic development. Dyneins have been shown to perform a variety of functions during mitosis. The Light Intermediate Chain subunits of dynein, LIC1 and LIC2, present in mutually exclusive dynein complexes, asymmetrically distribute several mitotic functions and are hypothesized to be cargo-binding adaptors that enable the diversity of dynein functions. My lab has shown that the LICs are required for metaphase to anaphase progression by governing bipolar spindle formation and orientation, chromosome congression and for spindle assembly checkpoint inactivation to enable anaphase onset in mammalian cells. The aim of this study is to determine the functions and mechanistic roles of the dynein LIC subunits during vertebrate embryonic development. We hypothesize that zebrafish LICs are required for these functions and that loss of or defects in these subunits impair proper spindle formation and orientation, leading to developmental defects. We used a gene knockdown approach to understand the functional role of the LICs in the developing zebrafish embryo. The LIC1/ 2 depleted embryos show distinct mitotic defects such as increased spindle length, spindle pole focusing defects and chromosome congression defects. Our results also show discernibly distinct spindle pole formation defects in LIC1 and LIC2 morphants, which are conceivably due to discrete mechanisms of action. LIC2 morphants also show gross developmental defects, suggesting that these subunits mediate key mitotic functions to regulate normal embryonic development. Further studies will focus on the mechanisms regulating the function of these important members of the dynein motor. 
